Risk of the Hemolytic-Uremic Syndrome after Antibiotic Treatment of Escherichia coli O157:H7 Infections
To the Editor: Wong et al. (June 29 issue) 1 report an association between antibiotic treatment in children with acute diarrhea caused by Escherichia coli O157:H7 and the development of the hemolytic-uremic syndrome. In Chile, shigella species cause 30 percent of cases of bloody diarrhea in children and enterohemorrhagic strains of E. coli cause 37 percent of such cases 2 -a situation that may also be common in developing countries. For children with acute bloody diarrhea in these countries, the most widely accepted recommendation is to obtain a stool culture and initiate empirical antibiotic treatment for shigella, because appropriate treatment shortens the duration of the diarrhea, decreases the incidence of complications, and reduces the risk of transmission by shortening the duration of bacterial shedding. 3 Given these points, the results presented by Wong et al. raise several questions. Knowing that E. coli O157:H7 and shigella species cannot be differentiated early in the clinical course on the basis of clinical findings or simple laboratory tests, does the potentially increased risk of the hemolyticuremic syndrome associated with empirical antibiotic treatment of E. coli O157:H7 infections outweigh the risk of not treating shigella infections during the 72 hours needed to obtain culture results? In Chile, 70 percent of cases of the hemolytic-uremic syndrome are associated with serotypes of E. coli other than O157:H7. 4 Can the increased risk of the hemolytic-uremic syndrome in children who receive antibiotics for E. coli O157:H7 infections be extrapolated to other strains of the organism?
We worry that the message of this study will be extended prematurely to the treatment of bloody diarrhea worldwide. In places where the prevalence of shigella and E. coli infections is similar and strains of E. coli other than O157:H7 are common, withholding antibiotic therapy until the cause of the diarrhea is known may have more risks than benefits. To the Editor: We question some of the epidemiologic concepts and analyses used by Wong et al. They justified the The New Eng land Jour nal of Medicine cohort study design because "the severity of illness might confound the association with antibiotic treatment."
The severity of illness is not a potential confounder. To cause confounding bias, "a variable must be a risk factor for the disease among the nonexposed persons, must be associated with the exposure of interest in the population from which the cases derive, but must not be an intermediate in the causal pathway between the exposure and disease." 1 The severity of illness is probably a marker for an intermediate factor in the causal pathway or an early symptom or sign of the hemolytic-uremic syndrome. Its association with antibiotic treatment could result in what has been called "susceptibility" bias 2 (thus requiring a stratified or multivariable analysis). However, antibiotic treatment was not associated with any indicator of severity, and therefore, this source of bias was unlikely. The results in Table 3 of the article confirmed this point: the univariate odds ratio of 14.3 does not meaningfully differ from the adjusted odds ratio of 17.3. The analysis can actually be reduced to a two-by-two table, which provides a more accurate and precise measure of risk (Table 1) .
The risk of the hemolytic-uremic syndrome among the children who were given antibiotics was 56 percent (5 of 9 children), and the risk among the children who were not treated with antibiotics was 8 percent (5 of 62 children). The relative risk was 6.9 (95 percent confidence interval, 2.5 to 19.2). In cohort studies, one can directly calculate the relative risk. 3, 4 Instead, Wong et al. used the odds ratio to approximate the relative risk. Direct estimation is preferable, and when the incidence is high, as it was in this study, the odds ratio overestimates the relative risk. The authors reply:
To the Editor: O'Ryan and Prado are correct; we cannot directly extrapolate our findings to infections with Shigatoxin-producing strains of E. coli other than O157:H7. However, the same cautious approach should apply, especially since antibiotics cause the release of Shiga toxin from non-O157:H7 strains of the organism.
1,2 We also realize that E. coli and shigella can infect the same people and can have similar clinical manifestations. 3 However, with the probable exception of infections with Shigella dysenteriae serotype 1 (which are rare in this country), we believe that the potential harm from antibiotic treatment of an infection with a Shiga-toxin-producing strain of E. coli exceeds the harm from delaying treatment of shigellosis until the culture results are available.
We agree with Aragón et al. that the relative risk can be directly calculated from our data. However, we were concerned that the simple comparison of the group of patients who received antibiotics with the group of patients who did not receive antibiotics might have been compromised by differences in the severity of illness between the two groupsan effect that is often termed "confounding by indication." 4 Because we considered a priori markers of the severity of illness as potential confounders, adjustments for these factors were important despite the lack of statistical significance. 5 Although the association between the initial whitecell count and the use of antibiotics was not significant, physicians often use leukocytosis to justify the use of antibiotic therapy. Furthermore, the initial white-cell counts in our study were usually obtained before antibiotic therapy was given, making it unlikely that this marker of the severity of illness was an intermediate factor in the causal pathway of the hemolytic-uremic syndrome. Therefore, to address the question of interest, we found it necessary to adjust for the severity of illness in a multivariate logistic-regression analysis; the adjusted odds ratio can readily be estimated on the basis of this analysis.
Our data further support the inference of a causal relation between antibiotic therapy and the subsequent development of the hemolytic-uremic syndrome. The temporal sequence of events was appropriate; antibiotic therapy preceded the development of the hemolytic-uremic syndrome. To emphasize the prospective cohort design of our study, we thought it was appropriate to report our findings as estimates of the relative risk using the odds ratios. We acknowledge the limitations of the odds ratio to estimate the magnitude of the relative risk. However, for the purposes of our study, the analytic paradigm was sufficiently justifiable to answer the question of whether or not antibiotic therapy was associated with the development of the hemolyticuremic syndrome after adjustment for the severity of illness. 
